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ABSTRACT Objective: To investigate the roles of Jmjd3 and Ezh2 in the processes of bone fracture healing in mice. Methods: Mice
with gene conditional knockout (cKO)in chondrocytes were used in this study. Male mice at 8-10 weeks old were randomly divided into
6 groups according to their genotypes, with 5 mice in each group. Mice with Jmjd3*/Col2al-Cre™™?, Ezh2"/Col2al-Cre™" or
Jmjd3" Ezh2""/ Col2a1-Cre™™ genotypes were experimental groups. Mice with Jmjd3™, Ezh2™ or Jmjd3™/Ezh2" genotypes were con-
trol groups. The mice were given a unilateral open tibiae transverse fracture operation with intramedullary needle fixation under aseptic
condition. At 3, 5 and 7 days after the operation, the mice were intraperitoneally injected tamoxifen (3 mg per day for each time) and
were sacrificed 3 weeks later for X ray and histology investigations. Results: X ray scanning and histology measurement showed that the
most suitable time for observing the results of bone fracture healing in mice was at the third week after operation. At this stage, X ray
showed that the fracture line in Jmjd3 cKO mice is clearer than the controlled group. Meanwhile, the ossified callus of Jmjd3 cKO group
is much smaller and has lower density compared with the controlled group. HE tissue slices showed that the cKO group had significantly
less ossified callus and more cartilage callus than the controlled group. In contrast, the X ray showed that the callus of Ezh2 cKO group
was larger and had higher density than the controlled group. HE tissue slices showed that the calcification of ossified callus was higher in
the cKO group. Besides, the trabecular bone of the cKO group was thicker and more dense. Lastly, the X ray and HE tissue slices showed
that no significant difference were observed between Jmjd3/Ezh2 double cKO and controlled group. Conclusion: Based on gene cKO
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mice, we firstly detected that Jmjd3 can facilitate but Ezh2 suppress bone fracture healing in mice. We also find that Jmjd3 and Ezh2

counteractally regulate the process of bone fracture healing in vivo. These findings provide a new molecular experimental basis and im-

plications for fracture healing treatment.
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Fig.1 Mouse genotype identification results
A Col2al-Cre™ P INRERBEE LR ;B Imjd3" /MNERERBEFLER;C EZR2" NREFBEFER,
Note: A Mouse genotype identification results of Col2al-Cre™™; B Mouse genotype identification results of Jmjd3™; C Mouse genotype identification

results of Ezh2™,
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Fig.2 The most suitable time for observing Cartilage callus was at the third week after operation
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Note: A 0-6 weeks X ray results of mice post bone fracture operation, the white arrows indicate the callus around the fracture site; B 1-6 weeks HE

staining histology results of mice post bone fracture operation. Scale bar, 200 wm; C 1-6 weeks Callus area ratio histogram of mice post bone fracture

operation.
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Fig.3 Jmjd3 conditional knockout in chondrocytes suppressed bone fracture healing in mice
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EEBIR :200 wm; C: SER BRI RE/NREHARFE 3 FAFMER LEIKE, *P<0.05vs SLH4H,

Note: A X ray results of experimental group and controlled group at the third week post bone fracture operation, the white arrows indicate the callus
around the fracture site; B HE staining histology results of experimental group and controlled group at the third week post bone fracture operation. The
panels below are magnified area in the upper panels, respectively. The green arrows indicate the fibrous callus, the red arrows indicate the calcified callus,
the blue arrows indicate the cartilage callus . Scale bar, 200 um; C Callus area ratio histogram of experimental group and controlled group at the third

week post bone fracture operation. *P<C0.05 vs cKO group.
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Fig.4 Ezh2 conditional knockout in chondrocytes facilitated bone fracture healing in mice
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Note: A X ray results of experimental group and controlled group at the third week post bone fracture operation, the white arrows indicate the callus
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around the fracture site; B HE staining histology results of experimental group and controlled group at the third week post bone fracture operation. The
panels below are magnified area in the upper panels, respectively. The green arrows indicate the fibrous callus, the red arrows indicate the calcified callus,
the blue arrows indicate the cartilage callus . Scale bar, 200 wm; C Callus area ratio histogram of experimental group and controlled group at the third

week post bone fracture operation. ¥*P<<0.05 vs controlled group.
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Fig.5 Jmjd3 and Ezh2 conditional knockout in chondrocytes did not affect bone fracture healing in mice
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Note: A X ray results of experimental group and controlled group at the third week post bone fracture operation, the white arrows indicate the callus

around the fracture site; B HE staining histology results of experimental group and controlled group at the third week post bone fracture operation. The

panels below are magnified area in the upper panels, respectively. The green arrows indicate the fibrous callus, the red arrows indicate the calcified callus,

the blue arrows indicate the cartilage callus . Scale bar, 200 wm; C Callus area ratio histogram of experimental group and controlled group at the third

week post bone fracture operation. Jmjd3"Ezh2%" is abbreviated as J"E™,
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